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FOREWORD

The ITU Telecommunication Standardization Sec{tfU-T) is a permanent organ of the InternationBtlecom-
munication Union. ThelTU-T is responsible for studyindechnical, operatingand tariff questionsand issuing
Recommendations on them with a view to standardizing telecommunications on a worldwide basis.

The World Telecommunication Standardization Conference (WTSC), which meets every four years, edtabtighied
for study by the ITU-T Study Groups which, in their turn, produce Recommendations on these topics.

ITU-T Recommendation T.4 was revised by (Rg-T Study GroupVIll (1988-1993) andvas approved bthe WTSC
(Helsinki, March 1-12, 1993).

NOTES

1 As a consequence ofraform proceswithin the Internationallelecommunication UniofiTU), the CCITT
ceased to exist as of 28 Februa893. In itsplace, thelTU Telecommunication Standardization SedidiU-T) was
created as of 1 Marcth993. Similarly, in this reform processthe CCIR and thelFRB have been replaced by the
Radiocommunication Sector.

In order not to delay publication dfis Recommendation, no change has been madeeitext to references containing

the acronyms “CCITT, CCIR or IFRB” otheir associated entities such as Plenasgembly, Secretariat, etEuture
editions of this Recommendation will contain the proper terminology related to the new ITU structure.

2 In this Recommendation, the expression “Administration” is u$ed conciseness tdndicate both a
telecommunication administration and a recognized operating agency.

O ITU 1994

All rights reserved. No part dhis publicationmay bereproduced or utilized iany form or by anyneans, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the ITU.
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Recommendation T.4

STANDARDIZATION OF GROUP 3 FACSIMILE APPARATUS
FOR DOCUMENT TRANSMISSION

(Geneva, 1980; amended at Malaga-Torremolinos, 1984, Melbourne, 1988
and at Helsinki, 1993)

The CCITT,

considering

(a) that Recommendation Tr&fers to group 1 type apparatus for ISOdetument transmissiaover a telephone-
type circuit in approximately six minutes;

(b) that Recommendation Tr8fers to group 2 type apparatus for ISOdetument transmissiaover a telephone-
type circuit in approximately three minutes;

(c) that there is a demarfdr group 3 apparatusghich enables an ISO A4 document to be transmittest a
telephone-type circuit in approximately one minute;

(d) that for a large number of applications black and white reproduction is sufficient;

(e) that such &ervicemay berequested either alternativelyith telephone conversation, or when either or both
stations are not attended; in both cases, the facsimile operation will follow Recommendation T.30,

unanimously declares the view

that group 3facsimile apparatus fause on the general switched telephone network, international leased circuits and
integrated services digital network (ISDN) should be designed and operated according to the following standards.

1 Scanning track
The message arshould be scanned in tkamedirection in the transmitter armdceiver. Viewinghe message area in a

vertical plane, the picture elements should be processed as if the scanning directidrorwveedt to right with
subsequent scans adjacent and below the previous scan.

2 Dimensions of apparatus

NOTE — The tolerances on the factors of cooperation are subject to further study.

21 The following dimensions shall be used for ISO A4, ISO B4 and ISO A3:
a) a standard resolution of 3.85 line/m % in vertical resolution;
b) optional higher resolution of 7.7 line/mail% and 15.4 line/mnt 1% in vertical direction;
c) 1728 black and white picture elements along the standard scan line length of 218%mm
d) optionally, 2048 black and white picture elements along a scan line length of 253 %m
e) optionally, 2432 black and white picture elements along a scan line length of 383%m
f) optionally, 3456 black and white picture elements along a scan line length of 215Lfbm
g) optionally, 4096 black and white picture elements along a scan line length of 253 %m

h) optionally, 4864 black and white picture elements along a scan line length of 383%m

Recommendation T.4  (03/93) 1



and, for equipment which provides A5 and/or A6 facilities:
i) optionally, 864 black and white picture elements along a scan line length of 1@&71%m
i) optionally, 1216 black and white picture elements along a scan line length of 1511#4m
k) optionally, 1728 black and white picture elements along a scan line length of 187L%6m
[) optionally, 1728 black and white picture elements along a scan line length of 1%11f6m

The normal method of interworking when transmittirgn an A5 or A6machine to an A4 machine not signalling such
capabilities, is that the A5 or A6 content will be enlarged to fill thepAde (see also No#. Thismeansthat if the
document is then retransmitted, or if it has been stfwethter retransmission, will be received without additional
reduction.

Where the fulimagecontents being receivdtbm an A4machine need to be maintained, k) ore§pectivelyshould be
used.

Interworking between equipmentgith A5/A6 and A4facilities and between equipments with combinations of these
facilities is shown in Table 1.
NOTES

1 In case of f), gland h),those picture elements shall beed in combination with optional higher resolution of
15.4line/mm= 1% in vertical direction.

2  Cases i) to I) describe equipments which may be implemented singlgmy sombinatiorandwould not, forA5/A6
facsimile equipments, require implementation of appiThese equipments may be implemented with cases different for sending and
receiving.

3 Incasesi)tol), 1728 pels will always be provided to the coder (see Table 1).

In cases ipndj), the additional pels required are produced by pel processing (i.e. either by picture processing or by adding
white pels on each side of the central picture information) prior to coding.

4 It could be possible, by a setting on &®/A6 transmitting machine, to send the documenthsa it isreceived equal
size on an A4 machine not signalling such capabilities. In this case the vertical resolution will be 3.85 (or 7.7) linelmser. Stald
be made aware that in this particular equal size case if the received copy is transmitted bagk/f6theachine the subsequesdpy
will be reduced.

5 Some Administrationsnay requirethat equipments using i) or j) dimensions, when working witheeeiver not
signalling such capabilities, insert a message e.g. “ISO A6” or “ISO A5”, as the case may be, into the picture at the transmitting side.

2.2 The following dimensions for inch based resolutions shall be used.

The optional inch based resolution requirememis their pictureelements are given in Table 2. Specific values for the
number of pels per line are given in Table 2 for all the group 3 resolutions for ISO A4, ISO B4 and ISO A3.

An alternative standard resolution200 pels/25.4 mm horizontally 100 lines/25.4 mmertically may beimplemented
provided that one omore of 200 x 200 pels/25.4mm, 300 x 300 pels/25.4 mm and00 x 400 pels/25.4 mm are
included.

2.3 Input documents up to a minimum of ISO A4 size should be accepted.

NOTE — The size of the guaranteed reproductible area is shown in Appendix I.

3 Transmission time per total coded scan line
The total coded scan line is defined as the sum of data bits plus any required fill bits plus the end-of-line (EOL) bits.

For the optional two-dimensional codisgheme as described 42, thetotal coded scan line is defined as guen of
data bits plus any required fill bits plus the EOL bits plus a tag bit.

To handlevarious printing methods, several optionghimum total coded scdine times are possible iaddition to the
20 milliseconds standard.
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TABLE 2/T.4

Resolution Tolerance Number of picture elements along a scan line
(pels/25.4 mm) 1SO A4 ISO B4 ISO A3
Horizontal 200
Vertical 200 +1% 1728/219.46 mm 2048/260.10 mm 2432/308.86 mm
Horizontal 300
Vertical 300 +1% 2592/219.46 mm 3072/260.10 mm 3648/308.86 mny
Horizontal 400
Vertical 400 +1% 3456/219.46 mm 4096/260.10 mm 4864/308.86 mn)

NOTE — The resolution200 x 200 pels/25.4 mmand 8x 7.7 lines/mmcan be considered as beieguivalent. Similarly,
the resolutions 408 400 pels/25.4 mm and »615.4lines/mmcan be considered also as bedgivalent. Consequently,
conversion between mivased terminalandinch based terminals is not required the communications in these casgs.
However, communication between these resolutions will cause the distortion and the reduction of reproducible area.

3.1 The minimum transmission times of the total coded scan line should conform to the following:

1) Alternative 1, where thminimum transmission time dhe total coded scan line is teameboth for the
standard resolution and for the optional higher resolution:

a) 20 milliseconds recommended standard;
b) 10 milliseconds recognized option with a mandatory fall-back to the 20 milliseconds standard;

c) 5 milliseconds recognized option withhandatory fall-back téhe 10 milliseconds option and the
20 milliseconds standard;

d) 0 millisecond recognized option with raandatory fall-back tahe 5 milliseconds option, the
10 milliseconds option and the 20 milliseconds standard, and an opfahbbck to the
40 milliseconds option;

e) 40 milliseconds recognized option.

2) Alternative 2, where theinimum transmission time ahe total coded scan lirfer the optional higher
resolution is half of thafor the standard resolution (see Note). These figueéey tothe standard
resolution:

a) 10 milliseconds recognized option with a mandatory fall-back to the 20 milliseconds standard,;
b) 20 milliseconds recommended standard;

c) 40 milliseconds recognized option.

The identificationand choice of thisninimum transmission time is to be madetie pre-message (phase B) portion of
Recommendation T.30 control procedure.

NOTE - Alternative 2 applies to equipment with printing mechanisms waghlevethe standardertical resolution by
printing two consecutive, identical higher resolution lines. In this case, the minimum transtmssiofithe total coded scdme for
the standardesolution is double the minimum transmissiione ofthe total coded scdine for the higher resolution. The minimum
transmission time fothe optional resolutions df5.4 lines/mmand 400lines/25.4 mm can be a quarter of tfiat the standard
resolution.

3.2 The maximum transmission time of any total coded sdare should be less than 5 seconds. When this
transmission time exceeds 5 seconds, the receiver must proceed to disconnect the line.
3.3 Error correction mode

For the optional error correctianode, an HDLC framstructure is utilized to transmit the total coded scan line. This
error correction mode is defined in Annex A.
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4 Coding scheme

4.1 One-dimensional coding scheme

The one-dimensional run length coding scheme recommended for group 3 apparatus is as follows:

41.1 Data

A line of data is composed of a series of variable length code words. Each code word repraadetwgth of either all
white or all black. Whiteuns andblack runs alternate. A total df728 picture elements represent one horizontal scan
line of 215 mm length.

In order to ensure that thheceiver maintains colour synchronization, all data lim#isbegin with a whiterun length
code word. If the actual scan line begins withlack run, a white run length afero will be sent. Black or white run
lengths, up to anaximumlength of one scan lin€l728 picture elements or pels) are definedtbg code words in
Tables 3and 4.The code words are of two types: terminating code wandsnake-up code word&ach run length is
represented by either one terminating code word or one make-up code word followed by a terminating code word.

Run lengths in theange of 0 to 63 pels are encoded with tlagipropriate terminating code word. Note that there is a
different list of code words for black and white run lengths.

Run lengths in theange of 64 tdl728 pels are encoded first by timeake-up codevord representing theun length
which is equal to or shorter than that required. This is fbbowed by the terminating code word representing the
difference between the required run length and the run length represented by the make-up code.

4.1.2  End-of-line (EOL)

This code word follows eadime of data. It is a uniqueode word that canever be foundvithin avalid line of data;
therefore, resynchronization after an error burst is possible.

In addition, this signal will occur prior to the first data line of a page.

Format: 000000000001

4.1.3 Fill

A pausemay beplaced in thenessage flow by transmittirigill”. Fill may beinserted between a line of daad an
EOL, but nevewithin a line of data. Filmust be added to ensure that the transmigsiwn of data, fillandEOL is not
less than the minimum transmission time of the total coded scan line established in the pre-message control procedure.

Format: variable length string of Os.

4.1.4  Return to control (RTC)

The end of a document transmission is indicated by sendingaigecutive EOLs. Following the RTC signal, the
transmitter will send the postessage commandstime framed formatend the data signalling rate of the control signals
defined in Recommendation T.30.

Format: 000000000001 . .. ....... 000000000001
(total of 6 times)

Figures 1 and 2 clarify the relationship of the signals defined herein. Figure 1 shows sevdirsscdmlata starting at
the beginning of a transmitted page. Figure 2 shows the last coded scan line of a page.

The identificationand choice of either the standard cdedble or the extended code table is torbade in the
pre-message (phase B) portion of Recommendation T.30 control procedures.

Recommendation T.4  (03/93) 5



TABLE 3/T.4

Terminating codes

White run length Code word Black run length Code word

0 00110101 0 000011011

1 000111 1 01C

2 0111 2 11

3 1000 3 10

4 1011 4 011

5 1100 5 0011

6 1110 6 0010

7 1111 7 00011

8 10011 8 000101

9 10100 9 000100

10 00111 10 0000100

11 0100C 11 0000101

12 001000 12 0000111

13 000011 13 00000100

14 110100 14 00000111

15 110101 15 000011000

16 101010 16 0000010111
17 101011 17 000001100

18 0100111 18 000000100

19 0001100 19 0000110011".
20 0001000 20 00001101000
21 0010111 21 00001101100
22 0000011 22 00000110111
23 0000100 23 00000101000
24 0101000 24 00000010117.
25 0101011 25 00000011000
26 0010011 26 000011001010
27 0100100 27 000011001011
28 0011000 28 000011001100
29 00000010 29 000011001101
30 00000011 30 000001101000
31 00011010 31 000001101001
32 00011011 32 000001101010
33 00010010 33 000001101011
34 00010011 34 000011010010
35 00010100 35 000011010011
36 00010101 36 000011010100
37 00010110 37 000011010101
38 00010111 38 000011010110
39 00101000 39 000011010111
40 00101001 40 000001101100
41 00101010 41 000001101101
42 00101011 42 000011011010
43 00101100 43 000011011011
44 00101101 44 000001010100
45 00000100 45 000001010101
46 00000101 46 000001010110
47 00001010 47 000001010111
48 00001011 48 000001100100
49 01010010 49 000001100101
50 01010011 50 000001010010
51 01010100 51 000001010011
52 01010101 52 000000100100
53 00100100 53 000000110111
54 00100101 54 000000111000
55 01011000 55 000000100111
56 01011001 56 000000101000
57 01011010 57 000001011000
58 01011011 58 000001011001
59 01001010 59 000000101011
60 01001011 60 000000101100
61 00110010 61 000001011010
62 00110011 62 000001100110
63 00110100 63 000001100111

Recommendation T.4
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TABLE 3/T.4(cont.)
Terminating codes

White run length Code word Black run length Code word

64 11011 64 0000001111
128 10010 128 000011001000
192 010111 192 000011001001
256 0110111 256 000001011011
320 00110110 320 000000110011
384 00110111 384 000000110100
448 01100100 448 000000110101
512 01100101 512 0000001101100
576 01101000 576 0000001101101
640 01100111 640 0000001001010
704 011001100 704 0000001001011
768 011001101 768 0000001001100
832 011010010 832 0000001001101
896 011010011 896 0000001110010
960 011010100 960 0000001110011
1024 011010101 1024 0000001110100
1088 011010110 1088 0000001110101
1152 011010111 1152 0000001110110
1216 011011000 1216 0000001110111
1280 011011001 1280 0000001010010
1344 011011010 1344 0000001010011
1408 011011011 1408 0000001010100
1472 010011000 1472 0000001010101
1536 010011001 1536 0000001011010
1600 010011010 1600 0000001011011
1664 011000 1664 0000001100100
1728 010011011 1728 0000001100101
EOL 000000000001 EOL 000000000001

NOTE - It is recognized that machines exist which accommodate lpager widths maintaining thgtandardhorizontal
resolution. This option has been provided for by the addition of the make-up code set defined in Table 4.

TABLE 4/T.4

Make-up codes

Run length (black and white)

Make-up codes

1792
1856
1920
1984
2048
2112
2176
2240
2304
2368
2432
2496
2560

00000001000

00000001100

00000001101

000000010010
000000010011
000000010100
000000010101
000000010110
000000010111
000000011100
000000011101
000000011110
000000011111

NOTE —Run lengths in the range of lengtlmngerthan orequal t02624 pels are coded first by th
make-upcode 0f2560. If theremainingpart of the rur(after the first make-upode 0f2560) is 256(els
or greater, additional make-up code(sR660are issued until the remainipagrt of the rurbecomes less
than 2560 pels. Then the remaining part of the run is encoded by terminating code or by make-up code plus
terminating code according to the range as mentioned above.

[0
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FIGURE 2/T.4

4.2 Two-dimensional coding scheme

The two-dimensional coding scheme is an optional extension of the one-dimensionalscbdmg specified .1 and
is as follows:

4.2.1 Data

4.2.1.1 Parameter K

In order to limit the disturbed area in theent of transmission errors, after edick coded one-dimensionally, mtost
K-1 successive lines shall be coded two-dimensionally. A one-dimensionally todegiay betransmittedmore
frequently than everiK lines. After a one-dimensional line is transmitted, the next seriésldivo-dimensional lines is
initiated. The maximum value & shall be set as follows:

—  Standard vertical resolutio:= 2

—  Optional higher vertical resolutioK: = 4.
NOTES

1  Some Administrationpointed out that for the optional highegrtical resolutiorK may optionally be set to lawer
value.

2 Some Administrations resentbe right to approvenly such apparatufor use in thefacsimile service irtheir
respective countries whickill be able to produce aisible sign on itsreceived facsimilanessage indicating that two-dimensional
coding has been used in the transmission process.

4.2.1.2 One-dimensional coding

This conforms with the description of data in 4.1.1.

8 Recommendation T.4  (03/93)



4.2.1.3 Two-dimensional coding

This is a line-by-line coding method in which the position of each changing picture element on the current or coding line
is coded with respect to the position of a correspondifigrence element situated on either the coding line or the
reference line which liesnmediately abovehe coding line. After the coding line has been codebe@tomes the
reference line for the next coding line.

4.2.1.3.1Definition of changing picture elements (see Figure 3)

changing element Element whose “colour” (i.e. black or white) is differémoim that of theprevious element along the
same scan line.

a9 The reference or starting changing element on the coding line. At the start of the codigdslisetan
an imaginarywhite changing element situated jbstforethe first element on the line. During the coding
of the coding line, the position of & defined by the previous coding mode. (See 4.2.1.3.2.)

a; The next changing element to the right @ba the coding line.
& The next changing element to the right pba the coding line.
b; The first changing element on the reference line to the right afidiof opposite colour tga

b, The next changing element to the right pbin the reference line.

by b,

Reference line /7 /%% 7/,” / /
02005007 +

Codingline 77 7 14
|
ap a; a
T0814150-93/d03

FIGURE 3/T.4
Changing picture elements

4.2.1.3.2Coding modes

One of the three codingodes are chosen accordinghe coding procedure describeddir2.1.3.3 tacode the position
of each changing element along the coding line. Examples of the three coding modes are given in Figures 4, 5 and 6.

a) Pass mode

This mode is identified when the position flles to the left of @ When this mode has been codeflisa
set on the element of the coding line belavirbpreparation for the next coding (i.e. dg)a

by b,
|
Reference line //// W‘
Cading line // f T
ao a a
T0814160-93/d04
FIGURE 4/T.4
Pass mode
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However, the state wherg bccurs just above;aas shown in Figure 5 is not considered as a pass mode.

Referenceline 717 / / / ,“,.,.,.,
Coding line // * %%%%/

aO a1 T0814170-93/d05

W

707

FIGURE 5/T.4
An example not corresponding to a pass mode

b) Vertical mode

When thismode isidentified, the position of jais coded relative to the position of.bThe relative
distance g; can take on one of seven valdg9), Vr(1), Vr(2), VRr(3), VL (1), V. (2) and \ (3), each
of which is represented by a separate code word. The subscapts Rindicate thatais to the right or
left respectively of  and thenumber in brackets indicates thalue ofthe distance do,. After vertical
mode coding has occurred, the positiongisaset on a(see Figure 6).

¢) Horizontal mode

When thismode isidentified, both the run-lengthsy@ and aa are coded using the code words

H + M(agay) + M(a1a). H is the flag code word 001 taken from the two-dimensional code table (Table 5).
M(apaq) and M(aa) are code words which represent the leragtt “colour” of the runsgy and aa
respectivelyand are takenfrom the appropriate white dslack one-dimensional code tables (Tables 3
and 4). After a horizontal mode coding, the positiongdéaet on @ (see Figure 6).

Vertical mode

]

Reference line %%%%%
Coding line R

‘ Az 1y one

Horizontal mode
T0814180-93/d06

FIGURE 6/T.4
Vertical mode and horizontal mode

4.2.1.3.3Coding procedure

The coding procedure identifies the coding mode that is to be used to code each changing element along the coding line.
When one of the three codimgodes has been identified according to step 1 or step 2 mentioned below, an appropriate
code word is selectefdom the code tablgiven in Table 5. The coding procedure is as showtherflow diagram of

Figure 7.
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FIGURE 7/T.4

Two-dimensional coding flow diagram
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NOTE - It does not affect compatibility to restrict the uspasfsmode in the encoder tosinglepassmode. Variations of

the algorithm which do not affect compatibility should be the subject of further study.

12

Step 1

i) If a pass mode igentified, this is coded using the wod@01 (Table5). After this processing, picture
element & just under b is regarded as the new starting picture elemgrforathe next codingsee
Figure 4).

ii) If a pass mode is not detected then proceed to step 2.
Step 2
i) Determine the absolute value of the relative distagbe a

i) If Oyby0< 3, as shown in Table 5k is coded by the vertical mode, after which positipisaegarded
as the new starting picture elemegfar the next coding.

i) If Oxb 0> 3, as shown in Table 5, following horizontabde codeé01, ga; and aa are respectively
coded by one-dimensional coding. After this processing posiismragarded as the new starting picture
element g for the next coding.

TABLE 5/T.4

Two-dimensional code table

Mode Elements to be coded Notation Code word
Pass b b, P 0001
Horizontal @3, H 001 + M(gay) + M(yay)
(see Note 1)
g just under b b =0 V(0) 1
albl =1 VR(l) 011
&, to the right of b by =2 VRr(2) 000011
Vertical ab; =3 VR(3) 0000011
albl =1 VL(l) 010
g to the left of by =2 Vi (2) 000010
ab; =3 Vi (3) 0000010
Extension 2-D (extensions) 0000001xxx
1-D (extensions) 000000001 xxx
(see Note 2)
NOTES
1 Code M() of the horizontal mode represents the code words in Tables 3 and 4.

2

It is suggested the uncompressed modeei®gnized as an optional extension of two-dimensional cading

scheme for group 8pparatusThe bit assignment for thexx bits is111 for the uncompressed mode of operatjon

whose code table is given in Table 6.

3
4

not switch into uncompressed mofidowing any code word ending ithe sequenc800. This is because amyode
word ending in 000 followed by a switching code 000000001will be mistaken for an end-of-line code.

Further study is needed to define other unspecified xxx bit assignments and their use for any further extensions.
If the suggested uncompressed modesed on dine designated to be one-dimensionally catie, codemust

Recommendation T.4  (03/93)



TABLE 6/T.4

Uncompressed mode code words

Entrance code to On one-dimensionally coded line: 000000001111
uncompressed mode | On two-dimensionally coded lin20000001111
Image pattern Code word
1 1
01 01
Uncompressed mode code 001 001
0001 0001
00001 00001
00000 000001
0000001T
Exit from uncompressed 0 00000001 T
mode code 00 000000001T
000 0000000001T
0000 00000000001T
T denotes a tag bit which tells the colour of the next run (black = 1, white = 0).

4.2.1.3.4Processing the first and last picture elements in a line

a) Processing the first picture element

The first starting picture elemeng an each coding line is imaginarily set at a position egbrethe first
picture element, and is regarded as a white picture element (see 4.2.1.3.1).

The first run length on a linga is replaced byga — 1. Therefore, if the first run is black and is deemed
to be coded by horizontal mode coditigen the first code word Mga;) corresponds to a whitein of
zero length (see Figure 10, example 5).

b) Processing the last picture element

The coding of the coding line continues until the position ofrttaginary changing elemesituated just
afterthe last actual element has been coded. Mg becoded as aor &. Also, if by and/or b are not
detected at any timaduring the coding of the linghey are positioned afeimaginary changing element
situated just after the last actual picture element on the reference line.

4.2.2  Line synchronization code word

To the end ofevery coded line is added thend-of-line (EOL) code wor@00000000001The EOL code word is
followed by a single tag bit which indicates whether one- or two-dimensional coding is used for the next line.

In addition, EOL plus the tag bit 1 signal will occur prior to the first data line of a page.

Format:
EOL + 1: one-dimensional coding of next line
EOL + 0: two-dimensional coding of next line
4.2.3 Fill

Fill is inserted between a line of datad the line synchronization sign&lQL + tag bit, but is not inserted in dakll
must be added to ensure that the transmisthioe of data, filland EOL plus tag bit is not lesthan theminimum
transmission time of the total coded scan line.

Format: variable length string of Os.

Recommendation T.4  (03/93) 13



4.2.4  Return to control (RTC)
The format used is six consecutive line synchronization code wordsxi(E@L + 1).

To further clarify the relationship of the signals defined herein, Figures 8 and 9 are offereddsedlod K = 2. Figure 8
shows several scan lines of data starting at the beginning of a trangagted-igure 9 shovike lastseveralines of a

page.

Data
Data (two- Data
EOL+1 (one-dimensional) EOL+0 dimen- FILL EOL + 1 (one dimensional)
sional)
>T 4% T0814200-93/d08
R
2T

T Minimum transmit time of a total coded scan line

FIGURE 8/T.4
Message transmission (first part of page)

End of
phase C l
Data
Data EOL+0 d(i?rl‘lvgr_]— FILL EOL +1 EOL +1 EOL +1 EOL+1 EOL+1 EOL +1
sional)
P RTC .
L
or T0814210-93/d09
Data
EOL+1 |(one-dimen- FILL
sional)

FIGURE 9/T.4
Message transmission (last part of page)

4.2.5 Coding examples

Figure 10 shows codingxamples ofhe first part of scan lineand Figure 11 codingxamples othe last part, while
Figure 12 shows other coding examples. The notationsa®dH/ in thefigures are, as shown in TabletBe symbols

for pass mode, horizontal modad vertical mode respectively. The picture elements mawkéd black spots indicate
the changing picture elements to be coded.

14 Recommendation T.4  (03/93)



| 7.

10

% T0814220-93/d10

FIGURE 10/T.4
Coding examples: first part of scan line

(5) HO3) @

1728 . 1728
00

@ V(0), V(0) @ vO). R2)

128 1728 o 1728
SN —
vz/am . . | .

VL@, (5) VO, V@ (6) P, VO a

1728 1728

V %%: V%% %%

V), H(7.0) T0814230-93/d11

=
~
N
[os]

V(©0), VL(2), V(0)

FIGURE 11/T.4
Coding examples: last part of scan line
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V777

w71 111

AN

Mode: P V() VO H(3,4) P
p— - pr—— p—
Code: 0001 010 1 0011000011 0001

T0814240-93/d12

FIGURE 12/T.4
Coding examples

4.3 Extended two-dimensional coding scheme

The basic facsimile coding scheme specifie®i®/T.6 may beused as an option in groupf&csimile. This coding
scheme is limited to the use of the error correction mode specified in 3.3.

4.4 Error limiting mode
One-dimensional coding scheme with the division of scan line into parts.

The one-dimensional coding schemdth the division of scan line into parts is an optional extension of the
one-dimensional coding scheme specified in Annex B.

5 Modulation and demodulation

Group 3 apparatus operating ome general switched telephone network shall utilize the modulamambler,
equalization and timing signals defined in 2, 3, 7, 8, 9, 11Aér2and in the Appendix I/V.2fér.

5.1 The training signal to be used shall be the long training sequence with protection against talkeeescho
2.5.1/V.2er and Table 3/V.2%r).

5.2 The data signalling rates to be used are 4800 bit/s and 2400 bit/s as defined in Recommenddgan V.27
NOTES

1 Some Administrationpointed out that it would not be possible to guaranteeséinéce at adatasignalling rate
higher than 2400 bit/s.

2 It should be noted that there are equipments in service usiegalia, other modulation methods.

3 When quality of communicatiogervicecan successfullgupport higher speed operation, such as magyossible on
leased circuits or high-quality switched circuits, growgpParatusnay optionally utilizeéhe modulation, scrambler, equalization and
timing signals defined in Recommendations V.29, V.33 and V.17. For Recommendation V.29 this specifically refers to 1, 2, 3, 4, 7, 8,
9, 10 and 11Under this option thelata should baon-multiplexedand limited to the datasignallingrates of 960Mit/s and 7200
bit/s. For Recommendation.33 thisspecifically refers to 1, 2, 3, 4,ahd 8.Under this option thelata should beon-multiplexed.
For Recommendation V.17 this specifically refers to 1 through 5.

4 When V.33signalling isused the training signal shall be preceded by a taltteo protection signal. The talkecho
protection signal shall consist of an unmodulated carrier thuration 0f185 ms to 200 m®llowed by a silent period of 20 to 25
ms.

5 When V.17signalling isused the training signal shaticlude the talkerecho protection (TEP) signal defined
in 5.3/V.17.
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6 Power at the transmitter output

The average poweshould be adjustabfeom —15dBm to 0 dBm but the equipment should be so designed that there is
no possibility of this adjustment being tampered with by an operator.

NOTE — The power levels over the international circuits will conform to Recommendation V.2.

7 Power at the receiver input

The receiving apparatus should be capable of functioning correctly when the received signal level is within the range of 0
dBm to —43 dBm. No control of receiver sensitivity should be provided for operator use.

8 Implementation of apparatus

Although paper sizes are referred this does nofalways require a physical paper scanner and/or printer to be
implemented. Details may be defined by Administrations.

If the message isiot generatedrom a physicalscanner or displayed on paptren the signalsppearing across the

network interface shall be identical to those which would be generatpdpédrinput and/or output hadbeen
implemented.

9 File transfer for group 3

File transfer is an optional feature of group 3 whpdrmits to transmit angata file with or without additional
information concerning the file to be transmitted, by using error correatiode specified in Annex Aand in
Annex A/T.30.

This file transfer is defined in Annex C.

10 Character mode of group 3

Character mode is an optional feature of growph&h permits to transmit character coded documents, by using error
correction mode specified in Annex A and in Annex A/T.30.

This character mode is defined in Annex D.

11 Mixed mode for group 3

Mixed mode is an optional feature of groupa®ich permits to transmit pages containing both character coded and
facsimile coded information, by using error correction mode specified in Annex A and in Annex A/T.30.

This mixed mode is defined in Annex E.

12 64 kbit/s option for group 3

For group 3 facsimile, a capability to operate at a rate of 64 kbigfshe integratedervicesdidital network(ISDN) is

provided as a standardized option. There are two technical solutions for this option. One, based on G4 class 1 protocol, is
defined in Annex F and callegtoup 3 64 kbit/s option F (G3F) which interworks with G4 class 1 terminals directly.

The other, based upon T.30 ECM protocol, is defined in Annex CAnd8Ccalledgroup 3 64 kbit/s option C (G3C)

which does not interwork directly with G4 class 1/G3F.

NOTE - Interworking between G3C terminalsd G3F/G4 terminals may be provided by multiple mode terminals using
the procedure defined #innex F/T.90. The capability of group 3 terminals usimg protocol defined innex C/T.30 to interwork
directly with group 4 terminals is the subject of an urgent study under Question E/VIII.
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Annex A

Optional error correction mode
(This annex forms an integral part of this Recommendation)

Al Introduction

This annex specifiethe message formakquiredfor document transmission incorporatitige optional error correction
capability.

A.2 Definitions

The definitions contained in thRecommendatiorand in Recommendation T.30 shall be applied unlesglicitly
amended.

A3 Message format

An HDLC framestructure is utilizedor all binary coded facsimilenessage procedures. The badBLC structure
consists of a number ffameseach of which is subdivided into a number of fieldgrtvides for framdabelling and
error checking.

Specific examples are given in Figures A.1 and A.2 of formats used for binary coded signalling. These examples show an
initial partial page (PP) frame structure and a last PP frame structure.

In the following descriptions of the fields, the order in which the bits are transmitfeoirigshe most tothe least
significant bit, i.e. from left to right as printed. The exception to this is the frame number (see A.3.6.1).

The equivalent between binary notatispmbolsand the significant condition of the signalling code should be in
accordance with Recommendation V.1.

A.3.1  Synchronization

A synchronization sequence shall precede all binary coded information whenever a new transmission begins. The
synchronization shall be a training sequence and a series of flag sequences for nominal 200 ms, tolerance + 100 ms.

NOTE — Continuous flags have two zeros as shown in the following diagram:

...0111 11100111 11100111 1110

A.3.2 Flag sequence (F)

The eight bitHDLC flag sequence is used to denote the beginning and end dfathe forthe facsimile message
procedure. The flag sequence is alssed to establish bit anftame synchronization. To facilitate this the
synchronization defined in A.3.1 should be ugeidr to the firstframe.Subsequenframesand end of the lagtame
need one or more than one flag sequence.

Format: 0111 1110
NOTE — The leading flag of a frame may be the trailing flag of the previous frame.

A.3.3  Address field (A)

The eight bit HDLC address field is intended to provide identification of specific station(s) in a multi-point arrangement.
In the case of transmission on the general switched telephone network, this field is limited to a single format.

Format; 1111 1111
A.3.4  Control field (C)

The eight bitHDLC control field provideshe capability of encodindhe commandunique to thefacsimile message
procedure.

Format: 1100 X000

The X bit is set to 0 for the FCD frame (facsimile coded data frame) and the RCP frame (return to control fpagertial
frame).
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Initial PP

Facsimile
Synchronization coded data RCP
(FCD)
FCD frame | FCD frame FCD frame
********************* RCP frame | RCP frame | RCP frame
0 1 n
nth FCD frame
< » (Note)
Frame Facsimile
EF F A c FCD I No.n-1 coded data FCS F Fg
FCF FIF ‘
1st RCP frame 2nd RCP frame 3rd RCP frame
ﬁ > >« >
EF F A C RCP | FCS | F | F A C RCP | FCS [F | F A C RCP | FCS F
‘ FCF ‘ ‘ FCF ‘ ‘ FCF ‘ Maximum
) ’ < > < > 50ms
1st FCD frame ‘
N > <«
End of
F|l F A c | Fcp |Frame| Facsimie | pcg E = A lc phase C
No.O | coded data
T0814250-93/d13

‘ FCF FIF

NOTE — See A.3.2.

FIGURE A.1/T.4
Initial partial page (PP) frame structure

A.3.5 Facsimile control field (FCF)

In order to distinguish between the F@@2me (facsimilecoded datdrame)and the RCHrame (return to control for
partial page frame), the FCF for the in-message procedure is defined as follows:

1) FCF for the FCD frame
Format: 0110 0000
2) FCF for the RCP frame

Format: 0110 0001

A.3.6  Facsimile information field (FIF)

The facsimile information field is kength of257 or 650ctets (see Note BJnd is divided into two parts, tHeame
number and the facsimile data field (see Note 2).

NOTES
1  This does not include bit stuffing to preclude non-valid flag sequences.

2 There is no information field in the RCP frame.
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Last PP

A
A 4

o Facsimile Variable length
Synchronization coded data RTC string of zeros

— I

RCP

FCDframe | FCDframe| FCD frame | pep frame | RCP frame | RCP frame
0 1 m
(Note)
- mth TCD frame N
“ .
Facsimile Variable length
F| F A FCD |Frame RTC Ml Fes | F |F
3 c c No. m-1| coded data string of zeros
|(FCF

1st RCP frame

< > > <

v

EF F A C RCP | FCS | F | F A C RCP | FCS | F|F| A C RCP | FCS F

FCF ‘ ‘ FCF ‘ ‘ FCF ‘ :
> | Maximum
50 ms
P 1st FCD frame N N
I~ > >

End of phase C
Frame| Facsimile
F F A
F| F A C FCD No.0 | coded data FCS C

FCF
FIF ‘ T0814260-93/d14

NOTE - See A.3.2.

FIGURE A.2/T.4
Last partial page (PP) frame structure

A.3.6.1 Frame number

This is an eight bit binary number. Tlame number iglefined to be the first eight bits of tfecsimile information
field. The least significant bit is transmitted first.

The frame number 0-255 (maximum number is 255) is used to identify the facsimile data field (see Annex A/T.30).

The frame 0 is transmitted first in each block.

A.3.6.2 Facsimile data field

The coding schemes specified in 4 are valid with the following notes.
1) The facsimile data field is a length of 256 or 64 octets.
2) The total coded scan line is defined as $men of data bits plushe EOL bits. For the optional
two-dimensional coding scheme as described in 4.2, the total coded scan line is defined as the sum of data
bits plus the EOL bits plus a tag bit.

3) At the end offacsimile data field, if necessary, pad bitay beused to align on octet boundaries and
frame boundaries (see Notes 1 and 2). The format is a variable length string of zeros.
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NOTES
1  The receiver is able to receive both pad bits and fill bits.

2 The facsimile data field length of the final frame including RTC signal may be less than 256 or 64 octets.

A.3.7  Frame checking sequence (FCS)

The FCS shall be a 16 bit sequence (see 5.3.7/T.30).

A.3.8  Return to control for partial page (RCP)
The end of a partial page transmission is indicated by sending three consecutive RCP frames (see Note).

Following these RCHRrames,the transmitter will send the postessage commands the framed formatand the data
signalling rate of the control signals defined in Annex A/T.30.

NOTE — The flag sequence following the last RCP frame shall be less than 50 ms.

Annex B

Optional error limiting mode
(This annex forms an integral part of this Recommendation)

NOTE — The text of Annex B shall be refined and studied during the next study period.

B.1 Data

B.1.1  The division of a scan line into parts
In order to limit the disturbed area in the event of transmission error, the scan lines are divided into parts before coding.
The number of parts shall be used as follows:

a) standard, 12 parts in a line composed of 1728 black and white picture elements;

b) optionally, 15 parts in a line composed of 2048 black and white picture elements;

c) optionally, 17 parts in a line composed of 2432 black and white picture elements.

NOTE - For alternatives tgndc), the last part of a scdime can be shortenednd thenwill contain 32and 128pels
respectively.

B.1.2  Scan line coding

All parts of a scan line are divided into whites (W}héy are composed alfl white picture elementand notwhite
(NW) if they contain at least one black element.

The coding procedure is as shown in the flow diagram of Figure B.1.

B.1.2.1 Shaping the extended description of a scan line

For each coded scan line the extended scan line description (ELD) is shaped. ELD represents a sequence, where the bit
number is equal to the part number in a scan line, i.e. each part has corresponding bit in the sequence. This bit is equal to
“1", if the part is “NW” and it is equal to “0” if the part is “W".

B.1.2.2 Scan line part coding
W-parts are not encoded. The coding of each NW-part is independent of the coding of other pagisén gtarine.
In the NW-part the whitandblackruns alternate. The codiredways beginwith a white run. If the actual scan line

begins with alackrun then a white run length a&ro will be sentRun lengthsare encoded usingableB.2. The last
run of each NW-part is not encoded. Resulted coded run lengths (CRL) are sent directly one after another.
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B.1.2.3 Code bit number variation (CBNV)

It is necessary to codmd send thaumber of coded bitfor each NW-partFor this purpose the code bit number of the
previous NW-party_; is subtractedrom the code bit number of ttgiven NW-partg;. The resulting difference, — gi_1

is coded by using code words listedTiableB.1. For thefirst NW-part in a scan lingg is taken to bel0. In thecode
words given in Tabl®.1 the bit Xcorresponds to the sign of tdéferenceq; — gi_;. When thedifference is positive,
bit X equals “0”, but when thdifference is negative bit X equdi$”. If the sumg; appears to be mothan 143, run

length encoding will be stopped and this part will be sent directly without coding and thejvaltaken to bd.44.

B.1.3 Data format

The datdormat forthe scan line containingeveral NW-parts is shown in FiguBe2 and containingnly one NW-part
is shown in Figure B.3. The data format for the scan line containing all whites is shown in Figure B.4.

ELD ‘CBNV ‘ CBNV‘ ‘CBNV‘ CRL ‘ CRL ‘ ‘ CRL ‘ 2

A

Data

J
»|

T0814280-93/d16

FIGURE B.2/T.4
Data format for the scan line containing several NW-parts

‘ ELD ‘ CBNV‘ CRL ‘

‘ Data ‘
«——
T0814290-93/d17

FIGURE B.3/T.4
Data format for the scan line containing one NW-part

0000000000O0O ‘ 2

ELD

A

»
>

Data

A

Y
>

T0814300-93/d18

FIGURE B.4/T.4

Data format for the scan line
containing 1728 white picture elements
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TABLE B.1/T.4

Code table for the code bit number variation

Absolute value Absolute value
of variation Code of variation Code
0 100000 51 X11111 010101
1 X00001 52 X11111 010110
2 X00010 53 X11111 010111
3 X00011 54 X11111 011000
4 X00100 55 X11111 011001
5 X00101 56 X11111 011010
6 X00110 57 X11111 011011
7 X00111 58 X11111 011100
8 X01000 59 X11111 011101
9 X01001 60 X11111 011110
10 X01010 61 X11111 100000
11 X01011 62 X11111 100001
12 X01100 63 X11111 100010
13 X01101 64 X11111 100011
14 X01110 65 X11111 100100
15 X01111 66 X11111 100101
16 X10000 67 X11111 100110
17 X10001 68 X11111 100111
18 X10010 69 X11111 101000
19 X10011 70 X11111 101001
20 X10100 71 X11111 101010
21 X10101 72 X11111 101011
22 X10110 73 X11111 101100
23 X10111 74 X11111 101101
24 X11000 75 X11111 101110
25 X11001 76 X11111 101111
26 X11010 77 X11111 110000
27 X11011 78 X11111 110001
28 X11100 79 X11111 110010
29 X11101 80 X11111 110011
30 X11110 81 X11111 110100
82 X11111 110101
31 X11111 000001 83 X11111 110110
32 X11111 000010 84 X11111 110111
33 X11111 000011 85 X11111 111000
34 X11111 000100 86 X11111 111001
35 X11111 000101 87 X11111 111010
36 X11111 000110 88 X11111 111011
37 X11111 000111 89 X11111 111100
38 X11111 001000 90 X11111 111101
39 X11111 001001 91 X11111 111110
40 X11111 001010 92 X11111 X11111 000001
41 X11111 001011 93 X11111 X11111 000010
42 X11111 001100 94 X11111 X11111 000011
43 X11111 001101 95 X11111 X11111 000100
44 X11111 001110 96 X11111 X11111 000101
45 X11111 001111 97 X11111 X11111 000110
46 X11111 010000 98 X11111 X11111 000111
47 X11111 010001 99 X11111 X11111 001000
48 X11111 010010 100 X11111 X11111 001001
49 X11111 010011 101 X11111 X11111 001010
50 X11111 010100 102 X11111 X11111 001011

24
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TABLE B.1/T.4(cont.)

Code table for the code bit number variation

Absolute value Absolute value
of variation Code of variation Code

103 X11111 X11111 001100 119 X11111 X11111 011100
104 X11111 X11111 001101 120 X11111 X11111 011101
105 X11111 X11111 001110 121 X11111 X11111 011110
106 X11111 X11111 001111 122 X11111 X11111 100000
107 X11111 X11111 010000 123 X11111 X11111 100001
108 X11111 X11111 010001 124 X11111 X11111 100010
109 X11111 X11111 010010 125 X11111 X11111 100011
110 X11111 X11111 010011 126 X11111 X11111 100100
111 X11111 X11111 010100 127 X11111 X11111 100101
112 X11111 X11111 010101 128 X11111 X11111 100110
113 X11111 X11111 010110 129 X11111 X11111 100111
114 X11111 X11111 010111 130 X11111 X11111 101000
115 X11111 X11111 011000 131 X11111 X11111 101001
116 X11111 X11111 011001 132 X11111 X11111 101010
117 X11111 X11111 011010 133 X11111 X11111 101011
118 X11111 X11111 011011 134 X11111 X11111 101100

135 X11111 X11111 101101

136 X11111 X11111 101110

137 X11111 X11111 101111

138 X11111 X11111 110000

139 X11111 X11111 110001

140 X11111 X11111 110010

NOTE — Bit X corresponds to the sign of the variation.

B.2 End of line (EOL)

This code word follows each line of data. There is a slight probability of occurrencesahtikit combinationfor ELD
and the code word EOL. This should be taken account in the deadorithm. In addition, EOL is sent prior to the
format data line of the page.

Format: 000000000001

B.3 Fill

A pause in the message may be filled as described in 4.1.3.

B.4 Return to control (RTC)

The return to control should comply with 4.1.4.

NOTE —When decoding, the correction of the corruppadts can b@erformed by replacing the corruptpdrt with the
corresponding uncorrupteghrt from the previoudine. The exceeding dhe value144 bythe decodegbartlength or the absence of
code word of the given part in the code table vocabulary can be shown as a sign for replacement (see Table B.2).
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TABLE B.2/T.4

White run lengths Code Black run lengths Code

0 0100 0 -

1 1000 1 01111

2 1010 2 001

3 0110 3 100

4 1110 4 11

5 1100 5 010

6 1111 6 1010

7 00100 7 0110

8 10010 8 10111

9 11010 9 10110

10 10110 10 01110

11 000110 11 00010

12 110110 12 000110

13 000100 13 000111

14 011100 14 000010

15 010100 15 0000110

16 001100 16 00000100

17 100110 17 00000110

18 0000100 18 000011100

19 0000001 19 000011110

20 0010100 20 000001010

21 0011111 21 0000001000

22 0011110 22 0000011100

23 0011100 23 0000111010

24 0101100 24 00001111110
25 0111111 25 00001111100
26 0111110 26 00001111111
27 0111100 27 00001110110
28 1001110 28 00000011000
29 1011111 29 00000111100
30 1011110 30 00000101100
31 1011101 31 00001111101
32 1011100 32 00001110111
33 1101111 33 000000101000
34 1101110 34 000001111100
35 0001111 35 000001110100
36 0001110 36 000001011100
37 00010100 37 000000111100
38 10011110 38 000000110100
39 10011111 39 000000101100
40 01110100 40 000000111000
41 01110101 41 0000001001000
42 01110110 42 0000011111111
43 01110111 43 0000011111110
44 01111010 44 0000011111101
45 01111011 45 0000011111100
46 01010100 46 0000011111011
47 01010101 47 0000011111010
48 01010110 48 0000011110111
49 01010111 49 0000011110110
50 01011010 50 0000011110101
51 01011011 51 0000011110100
52 01011100 52 0000011101111
53 01011110 53 0000011101110
54 00110100 54 0000011101101
55 00101100 55 0000011101100
56 00001100 56 0000011101011
57 00000100 57 0000011101010
58 00000101 58 0000010111111
59 00000110 59 0000010111110
60 00000111 60 0000010111101
61 000101100 61 0000010111100
62 010111010 62 0000010111011
63 010111011 63 0000010111010
64 010111110 64 0000010110111
65 010111111 65 0000010110110
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TABLE B.2/T.4(cont.)

White run lengths Code Black run lengths Code
66 001101010 66 0000010110101
67 001101011 67 0000010110100
68 001101100 68 0000001111100
69 001101101 69 0000001110100
70 001110100 70 0000001101100
71 001010100 71 0000001011100
72 001011100 72 0000001010100
73 000010100 73 00000011111111
74 000011100 74 00000011111110
75 001010101 75 00000011111101
76 0000111100 76 00000011111100
77 0000110100 77 00000011111011
78 0000101100 78 00000011111010
79 0010111111 79 00000011110111
80 0010111110 80 00000011110110
81 0010111101 81 00000011110101
82 0010111100 82 00000011110100
83 0010111011 83 00000011101111
84 0010111010 84 00000011101110
85 0010110111 85 00000011101101
86 0010110110 86 00000011101100
87 0010110101 87 00000011101011
88 0010110100 88 00000011101010
89 0010101111 89 00000011011111
90 0010101110 90 00000011011110
91 0010101101 91 00000011011101
92 0010101100 92 00000011011100
93 0011101111 93 00000011011011
94 0011101110 94 00000011011010
95 0011101101 95 00000011010111
96 0011101100 96 00000011010110
97 0011101011 97 00000011010101
98 0011101010 98 00000011010100
99 0011011111 99 00000010111111
100 0011011110 100 00000010111110
101 0011011101 101 00000010111101
102 0011011100 102 00000010111100
103 0001011100 103 00000010111011
104 0001010100 104 00000010111010
105 0001010101 105 00000010101111
106 0001010110 106 00000010101110
107 00010101111 107 00000010101101
108 00010101110 108 00000010101100
109 00010110101 109 00000010101011
110 00010110100 110 00000010101010
111 00010110111 111 00000010110111
112 00010110110 112 00000010110110
113 00010111011 113 00000010110101
114 00010111010 114 00000010110100
115 00010111101 115 00000010011111
116 00010111100 116 00000010011110
117 00010111111 117 00000010011101
118 00010111110 118 00000010011100
119 00001010101 119 00000010011011
120 00001010100 120 00000010011010
121 00001010111 121 00000010011001
122 00001010110 122 00000010011000
123 00001011011 123 00000010010111
124 00001011010 124 00000010010110
125 00001011101 125 00000010010101
126 00001011100 126 00000010010100
127 00001011111 127 00000011001111
128 00001011110 128 00000011001110
129 00001101011 129 00000011001101
130 00001101010 130 00000011001100
131 00001101101 131 00000011001011
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TABLE B.2/T.4(cont.)

‘ White run lengths ‘ Code ‘ Black run lengths ‘ Code ‘
\ 132 \ 00001101100 \ 132 \ 00000011001010 \
| 133 | 00001101111 | 133 | 00000011001001 |
| 134 | 00001101110 | 134 | 00000011001000 |
| 135 | 00001110101 | 135 | 00000011100111 |
| 136 | 00001110100 | 136 | 00000011100110 |
| 137 | 00001110111 | 137 | 00000011100101 |
| 138 | 00001110110 | 138 | 00000011100100 |
| 139 | 00001111011 | 139 | 00000010100111 |
| 140 | 00001111010 | 140 | 00000010100110 |
| 141 | 00001111101 | 141 | 00000010100101 |
| 142 | 00001111100 | 142 | 00000010100100 |
| 143 | 00001111111 | 143 | 00000010010011 |
‘ 144 ‘ 00001111110 ‘ 144 ‘ 00000010010010 ‘
Annex C
Optional file transfer for group 3
(This annex forms an integral part of this Recommendation)

Cc.1 Introduction

This annex specifies the technical features of the file transfer for group 3.

File transfer is an optional feature of group 3 whpdrmits to transmit angata file with or without additional
information concerning the file to be transmitted.

The content of the data file itself may be of any kind of coding.

The file transfer applied to group 3 equipments is based on Recommendaticand .88 Annex A (Errocorrection
mode).

Because files must be reliably transferred, using error corratiiale described in Annex and in Annex A/T.30 is
mandatory in the context of Annex C.

Fromthe point ofview of service, file transfer idefined in Recommendatidh551where alignment between different
telematic applications (group 3, group 4, teletex) is achieved.
C.2 Definitions

The definitions contained in this Recommendation and in Recommendation T.30 apply unless explicitly amended.

C.3 Normative references

In addition to thisRecommendatioand Recommendation T.30, the present annex contains references t€Gthér
and ISO Standards:

[1] CCITT Recommendation T.50 International Alphabet No. 5

[2] CCITT Recommendation X.209  Specification of basic encoding ridesAbstract Syntax Notation One
(ASN.1)

[3] CCITT Recommendation T.434  Binary file transfer protocol for the telematic services

[4] ISO/IEC 9735 Electronic data interchander administration commerce and transport
(EDIFACT) — Application level syntax rules
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[5] CCITT Recommendation F.551  Service Recommendation for telematic file trantfar telefax 3, telefax 4,
teletex services and message handling services.

[6] CCITT Recommendation T.51 Coded characters sets for telematic services

[7] 1SO 8859-1 Information processing — 8 bit sindfigte coded graphic character sets —
Part 1: Latin Alphabet No. 5

C.4 Definition of the different file transfer modes

At the time being, four file transfer modes exist:
—  basic transfer mode: (BTM),
— document transfer mode: (DTM),
—  binary file transfer: (BFT),

—  EDIFACT transfer: (EDI).

For a comprehensive explanatidmmm the point ofview of service, ofthe use of these four different file transfaodes,
see Recommendation F.551 [5].

Additional file transfemodes besides these four modesy beissued in further versions tfis Recommendation and
Recommendatoin T.30.

C.4.1 Basic transfer mode (BTM)

Basic transfer mode providéise user of a group 3 equipment witlmaans to exchange files of akipnd (binary files,
wordprocessor native format documents, bitmaps, etc.) without any additional information.

C.4.2 Document transfer mode (DTM)

Document transfer mode providdee user of a group 3 equipment withm&ans to exchange files of akind with
additional information readable by the user and included in a file description.

The file description is a structured information regarding the file (e.g. file name, fige t§e coding, etc.). On the
receiving side, it can either be handled by automatic processing or read by the user.

The file description is transmitted ahead of the data file itself and concatenated with this latter.

C.4.3 Binary file transfer (BFT)

Binary file transfer providethe user of a group 3 equipment witimaans to exchange files of akiynd with additional
information included in a file description and automatically processed at the receiving side.

The file description is a structured document which contains information regarding the file (e.g. file name, contents
types, etc.). It is mainly aimed to be automatically processed at the receiving side.

The coding rules whiclapply forthe coding of the file description are technically aligned on those of FTAM (coding
according to Recommendation X.209 [2]).

The file description is transmitted ahead of the data file itself and concatenated with this latter.

For technical description of the binary file transfer, see Recommendation T.434 [3] and Annex B/Appendix VI/T.30.
C.4.4 EDIFACT transfer

EDIFACT transfer providethe user of a group 3 equipment witlnaans to exchange EDIFACT files coded according

to ISO/IEC 9735 [4] rules.
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C5

C51

Coding of the file description

Basic transfer mode (BTM)

BTM mode does not require to transmit any additional information. Then, no file description exists. Only the file itself is

sent.

C.5.2

Document transfer mode (DTM)

The character set which shall be used to code the file description igrithary set of graphic characters of
Recommendation T.51 [6] plus character “SPACE” (this later in position 2/0 of the table).

the left part of characters set ISO 8859-1 (7).

Coding of the file description sent by a group 3 equipment

NOTE — Thisset is exactlthe same one as that of International Alphabet No. 5 (Recommen@adi@ri1]) and that of

For details of the utility of the different fields of the file description listed below, see Recommendation F.551 [5].

CRFF

CRLF

CR.LF

CRLF

CRLF

CRLF

CRLF

CRLF

CRLF

CRLF

CRLF

CRLF

CRLF

CR-LF

CR.-LF

CRLF

CRLF

CRLF

CRLF

CRLF

CRLF

CRLF

CRLF

30

6.1

1

4.1

4.2

4.3

4.4

: FILE NAME :

:TYPE :

- ENVIRONMENT :

- MACHINE :

: PROGRAM :

: CHARACTER SET :

: LAST REVISION :

:LENGTH :

PATH :

: RESERVED :

Recommendation T.4

: ADDITIONAL INFORMATION :

: APPLICATION REFERENCE :

: OPERATING SYSTEM :

(03/93)

[file name]

[application reference]

[coding]

[machine]

[operating system]

[program]

[machine character set]

[last revision]

[file length]

[path name]

(72 characters maximum)

(72 characters maximum)

(72 characters maximum)

(72 characters maximum)

(72 characters maximum)

(72 characters maximum)

(72 characters maximum)

(72 characters maximum)

(72 characters maximum)

(72 characters maximum)



NOTES
Whenonly one [ ] isused, thiselement is included in one lin&/hen [[]] is used, thielementcan be included in

CRLF
CRLF 9
CRLF
CRLF 10
CRLF
CRLF 11
CRLF
CRLF 12
CRLF
CRLF 13
CRLF
CRLF 14
CRLF
CRLF 15
CRLF
CRLF 16
CR-LF
CRLF 17
CR LF
CRLF 18
CRLF
CRLF 19
CRLF
CRLF 20
CRLF
CRLF 21
CRLF
CRLF

1
several lines.

2

: AUTHOR’S NAME :

: USER VISIBLE STRING :

: FUTUR FILE LENGTH :

: STRUCTURE :

: PERMITTED ACTIONS :

: LEGAL QUALIFICATIONS :

: CREATION :

: LAST READ ACCESS :

- IDENTITY OF THE LAST MODIFIER :

- IDENTITY OF THE LAST READER :

- RECIPIENT :

: TFT VERSION :

: COMPRESSED :

[reserved] (72 characters maximum)

[author ’s name] (72 characters maximum)

[[user 's comments]] (8 lines, 72 characters

maximum per line)
[futur file length] (72 characters maximum)
[structure] (72 characters maximum)
[permitted actions] (72 characters maximum)
[legal qualification] (72 characters maximum)
[date and time of creation] (72 characters maximum)
[last read access]

(72 characters maximum)

[identity of the last
maodifier]

(72 characters maximum)

[identity of the last reader] (72 characters maximum)

[recipient] (72 characters maximum)
[TFT version]

(72 characters maximum)

[compression] (72 characters maximum)

Further additional information fields may be added in next versions of Annex C. An equipmenbsballdisturbed
by unknown fields.
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3 The file description must contain at least the following information:

CRLF 6.1 : ADDITIONAL INFORMATION :

CRLF 1 . FILE NAME :

CRLF [file name] (72 characters maximum)
CRLF

CRLF

C.5.3 Binary file transfer (BFT)

The structure of the additional information to be transmitted is described in Recommendation T.434 [3].

C.5.4 EDIFACT transfer
To transfer EDIFACT files there is no need for a file description.

The structure of the information to be transmitted is described in the ISO/IEC 9735 specification [4].

C.6 Message format — Blocks structure

The structure of the data block sent by means of error correction mibaéssésnestructure as when Tféacsimile coded
data is sent (see description in Annex A), except for the last block (see further).

The sequence of octets is transmitted beginning with the least significant bit of the first octet.

As normally, the sending equipment indicates the frame size by thdrBx@&content (see Tab®/T.30). Thevalues of
frame size applicable are 256 or 64 octets.

At the end of the transmission of a file, the sending equipmagtsend ablock the size of which is less than 256
frames. This block is called a short block.

This short block may have its last frame less than 256 or 64 octets.

Within the T.4 code exists dend of page” (codeword RTG)hich permits to delineatthe pads bits which are usually
inserted at the end of the last frame of the last block to match, either an octet boundary or the frame limit (see A.3.6.2).

As for file transfersuch a generdend of page” codeword cannot exist because fitesy be ofdifferent kinds, the last
frame of the short block shall contain no pad bit.

Hence, a sender must be able to send the last frame containing less than 256 or 64 data octets.

Figure C.1 represents the structure of the short block.

C.7 Protocol aspects

C.7.1 Abbreviations

The abbreviations contained in Recommendation T.30 and used in this annex are:

DCS Digital command signal
DIS Digital identification signal
DTC Digital transmit command

PPS-EOM Partial page signal — End of message
PPS-EOP Partial page signal — End of procedure
PPS-MPS Partial page signal — Multi page signal
PPS-NULL Partial page boundary signal
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FIGURE C.1/T.4
Last block frame structure

C.7.2 Phase B of T.30 (Pre-message procedure)

Group 3 equipment negotiates a file transfer mode among the above mentioned modes (BTM, DTM, BFT, EDIFACT) by
using the usual DIS/DTC/DCS frames of T.30 protocol.

The facsimile information field ofhe frames DIS/DTC/DCSontains specific bitfor the file transfemodes, see bits
allocation in Table 2/T.30.

NOTE — The use of facsimile service info file (FSI) is for further study.
C.7.3  Specific application rules of T.30 protocol

This subclause is not applicable to binary file transfer. For precisions about specific applicationTrid@spodtocol to
BFT, see Annex B/Appendix VI/T.30.
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Specific application rules of T.30 protocol concerning T.30 post-message commands exist for file transfer:
—  Procedure interrupt post-message commands (PPS-PRI-Q) shall not be used.

— As files must be entirely transmitted, EOR-Q signals are not allowkdn the transmitteneceives PPR
four times, theanodemspeed must fall bacfby use of CTC command) ahe group 3 equipment has to
switch to phase E (emission of DCN and call release). In case of failure, the file must be retransmitted as a
whole.

Other post-message commands have largely their usual purpose as described in Annex A/T.30 (error correction mode):
— PPS-NULL commands are used normally to separate intermediate error correction mode blocks.

— Page boundary indications PPS-M&Bnmands arased in place dPPS-NULL commands ahe end of
intermediate files if several files are to be transmitted in the same communication.

— PPS-EOP command is sent at the end of the last block of the last file to be transmitted.

— PPS-EOMcommands areent at the end of intermedidiles if several files are to be transmitted in the
same communication and a change in the mode of the communication is desired.

Annex D

Optional character mode of group 3
(This annex forms an integral part of this Recommenation)

D.1 Introduction
This annex specifies the technical features of the character mode of group 3.

Charactemode is aroptional feature of group 3 whigermits to transmit character coded documenthéyneans of
T.30 protocol.

Character mode is based on Recommendation T.30 and on Annex A (Error correction mode).

Because character coded documents must be reliably transferred, using error conatgiaiescribed in Annex A and
in Annex A/T.30 is mandatory in the context of this annex.

D.2 Definitions

The definitions contained in this Recommendation and in Recommendation T.30 apply, unless explicitly amended.

D.3 Normative references

In addition to thisRecommendatiomnd Recommendation T.3@his annex containseferences to otheCCITT and
ISO Standards:

—  CCITT Recommendation T.82oded characters sets for telematic services

— CCITT Recommendation T.6Character repertoireand codedcharacter sets for the international
Teletex service

— IS0 8859-1Information processing — 8 bit single byte coded graphic charesgts — Part 1 1atin
Alphabet No. 5

D.4 Graphic character set — Repertoire and coding

D.4.1  Repertoire of graphic characters

The character repertoire which represeanid describes thgraphic characters allowed for character modthas of
ISO 8859-1 in addition with the box-drawing character repertoire which is a subset of registered CCITT set ISO 72.
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Fromthe charactemode of group 3 apparatube following character positions are excludéft...4/11, 4/13...4/15,
5/11...5/14, 6/0...6/13, 7/0...7/15.

A group 3 equipment providing character madell not sendany graphic charactexhich is neither contained in
repertoire 1ISO 8859-1 nor the box-drawing character repertoire.

Taking into account other graphic characters (e.g. national graphic characters) is for further study.

D.4.2  Coding of graphic characters

The coding of the graphic characters is not that of the codediablein 1SO8859-1; it shalfollow the coding rules of
Recommendation T.51.

The graphic characters are coded by bytes (8-bits environment of Recommendation T.51).

The left part of the table (bytes “0/0” to “7/15") is fixed as ghienary set of Recommendation T.51 (see Figure 1/T.51).
That is fixedby default, then designation andvocation sequences as defined in Recommendation T.51 shall not be
used prior to the transmission of these characters.

The “SPACE” character is coded “2/0".

The right part of the tabléytes“8/0” to “15/15") is fixed as thesupplementary set of Recommendatibbl (see
Figure 2/T.51). That is fixedy default, then designation and invocation sequences as defined in Recommendation T.51
shall not be used prior to the transmission of these characters.

To be coded, some graphic characters represent&®Di@8859-1 need twdytes ofthe 8-bits code table specifiabbove.
For example, diacritical characters require two bytes : the diacritical mark followed by the basic character.

For using a box-drawing character, a single shift funcii82 isnecessary prior tthe 8 bits-code of the character itself.
Then, each box-drawing character needs two octets for the transmission : SS2 followed by the character code.

SS2 is the “single shift two function” as described in Recommendation T.51. It is coded : “1/9”.
Then, following the T.51 rules, box-drawing character repertoire is the graphic character set “G2".

This repertoire is fixed as G# default, then the designation sequence as defined in Recommendation T.51 shall not be
used.

D.4.3 Fall-back in case of a graphic character of repertoire ISO 8859-1 not supported

When a characterom repertoire 1ISO8859-1 orfrom the box-drawing character repertoireréceived by a group 3
equipment which does not support it, a fall-back behaviour is required in order that the reception of the document can go
on.

The fall-back behaviour may be the following:

— upon reception of a diacritical character not supportediettever considers it as a basic character and
discards the diacritical mark;

— upon reception of a basic character not supported, the receiver considers it as another basic character.

D.5 Page format

The character coded pages have their format fixed:

— Vertical basic format with5 lines of 77 characters

NOTES

1 55 lines per page permit to print the text received at 6 LPI (lines per inch).
2 55 lines are the maximum length of a page. Shorter pages are permitted.

3 Different page formats are for further study.
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D.6 Control functions

Control functions act on thfermatting ofthe documen{go to nextline, etc.) ancpermit to switch on or to switch off
character attributes.

Some control functions are representgth a uniquebyte; someothers (withparameters) are represented by a sequence
beginning by CSI (“9/11").

If the receiving equipment receives a control function it cannot handle, it must simply ignore it and proceed normally.

If the receiving equipmenmeceives a control function it cdrandle but thg@parametersvhich are unknown to it, inust
also simply ignore the request.

NOTE - It is the responsibility of the sender to provide for correct sending format. If the sending equipment is providing an
incorrect format, that will not necessarily be rejected by the receiving equipment, but the results of that cannot be predicted.

D.6.1  Single byte control functions applicable to character mode

The single byte control functions (coded by a single byte) applicable to character mode are:

LF : Line feed : 0/10
FF : Form feed : 0/12
CR : Carriage Return : 0/13
HT : Horizontal Tabulation : 0/9
SS2 : Single Shift two : 1/9
CSI : Control Sequence Introduce : 9/11

Escape sequences (beginning by the control character “ESC”) shall not be emitted by a group 3 equipment.
NOTES
1  Other single byte control functions are for further study.

2 Coding values of LF, FF, CR, SS2 and CSl are in line with Recommendation T.61.
D.6.2  Control functions with parameters applicable to character mode
The character mode implements some control functions with parameters which are described further in this annex.

Control functions withparameters consist of control sequences beginning by control sequence introducer (CSl) and
followed by one or several bytes.

NOTE — The rules of coding of control functions within this annex are in line with Annex D/T.61.
D.6.3  Control functions for format effectors
D.6.3.1 Page initiator
The “page initiator” shall be used at the beginning of each page.
Coding: CR FF (0/13 0/12)
D.6.3.2 End of line

The “end of line” shall be used at the end of each line, except for the last line of the last character coded page.

Coding : CR LF (0/13 0/10)

NOTE - “End of line” permits to send lines which contain less than 77 characters.
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D.6.3.3 End of the last character coded page
The “end of the last character coded page” shall be used at the end of the last character coded page.

Coding : CR FF (0/13 0/12)

D.6.3.4 Horizontal tabulation

Horizontal tabulation moves the active position to the next horizontal tabulation stop. The horizontal tabulation stops are
defined in fixed steps of 5 characters, the first one being at the fifth character of the line.

D.6.4  Control functions for characters attributes

Characters attributes permit to modify the rendition of the characters.

The graphic rendition is selected by the control function SGR.

Coding : CSI 3/X 6/13 (9/11 3/X 6/13),

X depends on the attribute, (see Table D.1).

The effect follows immediately the function and is cancelled by a new SGR function or by a page initiator.

The character attributes are not negotiated. If they are not supportee @ceiving side, &ll-back behaviour is
required (attribute ignored).

TABLE D.1/T.4

Character attribute Coding Availability
Default rendition CSI 3/0 6/13 Optional
Bold intensity CSI 3/16/13 Optional
Italicized CSI 3/3 6/13 Optional
Singly underlined character CSl 3/4 6/13 Optional

D.7 Message format — Blocks structure

The structure of the block of data sent by means of error correction mode is the same structure as when T.4 facsimile data
is sent (see description in Annex A), except for the last block (see further).

A sequence of octets is transmitted beginning with the least significant bit of the first octet.

As normally, the sending equipment indicates the frame size by thdrBx@&content (see Tab®/T.30). Thevalues of
frame size applicable are 256 or 64.

At the end of the transmission ofpage,the sending equipmemtay send ablock the size of which is less than 256
frames. This block is called a short block.

This short blockmay haveits lastframeless thar256 (or 64 octets). Within this lagtame, pad bytemay beused to
align frame boundary.

The format is a variable sequence of octets “0/0”".

These pad bytes ameserted between the ld'®nd of line” of thedocument and the end of thame (samerinciple as
for T.4 data where pad bits may be inserted after RTC code).

The receiver must be able to receive pad bytes and to discard them.

Figure D.1 represents the structure of the short block.
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0 e m RCP frame | RCP frame | RCP frame
(Note)
> mth FCD frame =
= g
Frame Characters Variable length
FI F A c FCD No. m-1 coded data string of “0/0” FCS F F
‘ FCF FIF ‘
P 1st RCP frame P 2nd RCP frame o 3rd RCP frame N
< >« >« >
F F A C RCP FCS |F | F A C RCP | FCS | F | F A C RCP | FCS F
‘E,‘ ‘ﬂ,‘ LE" Maximum
50 ms
_ 1st FCD frame o P .|
< > < >
| End of
Frame| Characters phase C
F F A C FCD No. 0 coded data FCS F F A C
FCF 4*» T0814320-93/d20

NOTE — See A.3.2.

FIGURE D.1/T.4
Last block frame structure

D.8 Protocol aspects

D.8.1 Abbreviations

The abbreviations contained in Recommendation T.30 and used in this annex are:

DCS Digital command signal
DIS Digital identification signal
DTC Digital transmit command

PPS-EOM Partial page signal — end of message
PPS-EOP Partial page signal — end of procedure
PPS-MPS Partial page signal — multi page signal
PPS-NULL  Partial page boundary signal

EOR End of retransmission
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D.8.2 Phase B of Recommendation T.30 (Pre-message procedure)
Group 3 equipment negotiates the character mode by using the usual DIS/DTC/DCS frames of T.30 protocol.

The facsimile information field ofhe frames DIS/DTC/DCSontains specific bit§or the charactemode. See bits
allocation in Table 2/T.30.

NOTES
1  The use of control document to access facsimile enhanced service is for further study.

2 Future negotiation mechanism is for further study.

D.8.3 End of document, beginning of page, end of block

Post message commands have their usual purpose as described in Annex A/T.30 (error correction mode):
— PPS-NULL command is used normally to separate intermediate error correction modes blocks.
— PPS-MPS command is sent at the end of each page.
— In addition, the “page initiator” (see D.6.3.1) is present at the beginning of each page.

— PPS-EORommand issent at the end of the lalslock of the characters coded document if no further
document is to be transmitted.

— PPS-EOMcommand issent at the end of intermediate characters coded documsexefal are to be
transmitted in the same communication.

The use of end of retransmission (EOR) command defindd4ir3/T.30, is not permitted with the charaatevde. If all
frames haveot been correctly received aftbe third transmission of therror framesthen the transmitter shall use the
continue to correct (CTC) command (A.4.1/T.30).

D.9 Imaging process

The displaying of the coded characters is assumed to be from left to right.

The position of the first character line on tfacsimile page ishe 105thpel on thel31st scanning line. (at
3.85lines/mm).

The size of the character box are 20 pels wide by 16 lines / mnahéjhoncatenateacross thepage. Since ngap is

provided between thizoxes, implementatiorshould ensure that when the characters are displayed, there is a separation
between the characters.

Annex E

Optional mixed mode for group 3
(This annex forms an integral part of this Recommendation)

E.1 Introduction
This annex specifies the technical features of the optional mixed mode (MM) for group 3 facsimile apparatus.

MM allows pages containing both character coded and facsimile coded information to be transferred between compatible
apparatus. The use of the standardized error correviiale defined in Annex A dhis Recommendatiomnd Annex
A/T.30 is mandatory with MM.

With MM, the page is dividednto slices horizontally across tipage, each slice contains either facsimile or character
coded information but not both.

The content of the information field is identified by meantheffacsimile control field (se&.3). The first slice is either
facsimile or character coded. Subsequent slices are alternatively character of facsimile coded.
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E.2 Definitions

The definitions contained in thRecommendatioand Recommendation T.38pply unless explicitly amended hifis
annex.

E.3 Facsimile control field (FCF)

In order to distinguish between tfecsimile coded daté=CD), the return to contrdbr partial-page(RCP), and the
character coded data (CCD) frames, the FCF for the in-message procedure is defined as follows:

1) FCF for the FCD frame

0110 0000

2) FCF for the RCP frame
0110 0001

3) FCF for the CCD frame
0110 0010

NOTE - The FCF code 0110 0100 is reserved for future use.

E.4 Frame numbering

The frames ireach partial page are numbered sequentiadly 0 tothe maximum of255 irrespective of whether the
partial page consists of FCD and/or CCD frames.

Figure E.1 shows one example of FCD and CCD frames in a partial page.

At the end of each slice, facsimile coded data field length or character coded data field length may be2&§wthédh
octets.

Synchronization Coded data RCP
Frame O Frame 1 Frame 2 Frame3 |- - - - - - -\ \- - - - - - - Framen |RCP frame | RCP frame | RCP frame

e ——

Frame | Fascimile Frame | Character
F A c FCD No.0 | coded data FCS F F A c cch No.1 | coded data FCS F

‘ FCF FIF ‘ ‘ FCF FIF ‘
T0814330-93/d21

FIGURE E.1/T.4
Initial partial page frame structure

E.5 Facsimile data field

A.3.6.2 requirements apply.
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“Facsimile slice terminator code” (FSTC) is defined as six times “EQL +STC is used at the end of edabsimile
slice.

In case of T.6 coding, EOFB shall precede FSF&1 bits can be insertadter FSTC. Althougtihis bit pattern is the
same as that of RTC, this bit pattern shall be recognized as FSTC in case of MM.

E.6 Character coded data field

The character coded data field may be up to 256 octets.

D.7 requirements apply. “End of line (CR LF)” is used at the end of each character slice.

E.7 Graphic character set

The graphic character set used with MM is defined in D.4.

E.8 Page format

E.8.1 Facsimile coded slices

Facsimile coded slices must be transmitted as integral multiple of 16 scanning lines.

E.8.2  Character coded slices

Each character coded line is equivalent to 16 scanning lines (at standard resolution).

The width of each coded character is equivalent to 20 picture elements (at standard resolution).
To ensure printing on an A4 page, a maximum of 77 characters per line should be transmitted.

If the first slice on apage is characteroded, the first six character linesay not be reproduced; therefore, it is
recommended that the transmitter sends 6 combinations of CR-LF before the start of the information.

E.8.3 Page length

To ensure that the text can be reproduced on an A4 {regmtal length of eaghageshould not exceetl024 scanning
lines (at standard resolution). This means that the maximum length of a coded character slice is 64 character lines.
E.9 Control functions

The control functions used in MM are defined in D.6.

The “page initiator” is used only if the first slice of the page is character coded.

E.10 End of retransmission (EOR)
The use of thend of retransmission (EORpmmand defined iA.4.3/T.30 is not permitted witMM. If all the frames

have not been correctly received aftdre third transmission of therror framesthen the transmitter shall use the
continue to correct (CTC) command (see A.4.1/T.30).

Annex F

64 kbit/s option of facsimile group 3 [G3 (UDI)]
(This annex forms an integral part of this Recommendation)

F.1 Introduction

This annex describes the terminal characterigbiatpcol seland document applicatiqurofile (DAP) used by 64kbit/s
option of facsimile group 3 [G3 (UDI)] when operating over the integrated services digital network (ISDN).
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F.2 Terminal characteristics for G3 (UDI)

F.2.1 Definitions

The clauses and annexes listed below shall not be applied.

Clause 3 Transmission time per total coded scan line

Clause 5 Modulation and demodulation

Clause 6 Power at the transmitter

Clause 7 Power at the receiver input

Annex A Optional error correction mode

Annex B Optional error limiting mode

Annex C Interworking between equipments with A5/A6 and A4 facilities and between equipments with

combinations of these facilities.

F.2.2  Basic characteristics
Basic characteristics of G3 (UDI) are given in Table F.1.

Printing capability of the call identification line(CIL) is mandatory. Details of the CIL are covered in
Recommendatioiii.563.

TABLE F.1/T.4

Values
Coding scheme T.4 one-dimensional coding and T.6 coding
Paper size 1ISO A4
Pels / scan line length 1728pels/ 215 mnx 1%

and/or 1728 pels/ 219.46 mil%

Resolution in vertical direction 3.85 line/mul%
and 20Qpels/ 25.4 mnx 1%

NOTE —T.6 coding scheme, ISO Agapersize, 1728 pels along a scale line length2%£9.46 mmt: 1%
andthe resolution of 200 peR5.4 mm* 1% in vertical direction irthis Table are basic characteristics| of
group 5facsimileclass 1. G3 (UDIshould be designeand operated as the terminal supporting the dual
characteristics of group 3 facsimile and group 4 facsimile class 1.

F.2.3  Optional characteristics

Optional characteristics of G3 (UDI) are given in Table F.2.

F.3 Protocol set

The protocol set applied to the group 3 facsimile 64 kbit/s option is described in this clause.

42 Recommendation T.4  (03/93)



TABLE F.2/T.4

Values
Coding scheme T.4 two-dimensional coding
Paper size ISO B4
ISO A3

3456 pels/215 mnt 1%
2048 pels/255 mnt 1%
4096 pels/255 mnt 1%
2432 pels/303 mnt 1%
4864 pels/303 mnt 1%
2592 pels/219,46 mm 1%
Pels/scan line length 3456 pels/219,46 miAa 1%
2048 pels/260,10 mm 1%
3072 pels/260,10 mik 1%
4096 pels/260,10 mm 1%
2432 pels/308,86 mm 1%
3648 pels/308,86 miA 1%
4864 pels/308,86 mm 1%

7.7 line/mm+ 1%
15.4line/mm+ 1%
300 pel®25.4 mm+ 1%
400 pels/25.4 mm: 1%

Resolution in vertical direction

NOTE — The resolutions of 200200 pels/25.4 mm et R87.7 lines/mm can be considered as being equivalent. Similarly,
the resolutions of 408400 pels/25.4 mmand R16x 154 lines/mmcan be considered also as beiaguivalent.
Consequently, conversion between mm based termandlgch based terminals is not requifled the communications in
these caseslowever, communication betwe#imese resolutionwill cause the distortioandthe reduction of reproducibl
area.

[

F.3.1  Application rules of low layer protocols

F.3.1.1 General

The group 3 facsimile apparatuwith 64 kbit/s option shall be designed ammperated according to
Recommendation T.90 (1992) with the following application and implementation rules.

F.3.1.2 High layer compatibility (HLC)

HLC IE (information element), when encoded, shall be set to “grofgggimile classl”. For further information, see
2.2.4./T.90.

Receipt of HLC IE set to “group 4 facsimile class 1” shall not cause the rejection of incoming call.
Interworking between group 3 facsimile 64 kbit/s option and group 4 facsimile class 1 is described in F 5.
The interoperability between facsimile terminals on the ISDN is for further study.

F.3.1.3 Clauses not to be referred in Recommendation T.90 (1992)

Recommendation T.90 (1992) clauses 7, 8 and 10 are not referred and out of the scope of this annex.
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F.3.2  Application rules of high layer protocols

F.3.2.1 General

The group 3 facsimile apparatusth 64 kbit/s option shall be designed aoperated according to the following
CCITT Recommendations.

F.3.2.2 Transport layer

The transport end-to-end control procedure of group 3 facsimile 64 kbit/s cghi@h be in accordance with
Recommendation T.70;

— Recommendation T.70 (198Mgtwork-independent basic transport service for the telematic services
F.3.2.3 Session layer
Session layer control procedure of group 3 facsimile 64 kbit/s option shall be in accordance with Recommendation T.62;
— Recommendation T.62 (1988pntrol procedures for teletex and group 4 facsimile services
F.3.2.4 Communication application profile

Communication application profile of group 3 facsimile 64 kbit/s optisimall be in accordance with
Recommendatiom.521;

— Recommendatio.521 (1992)Communication application profile BTO for document bulk transfer
based on the session service (according to the rules defined in T.62 bis)

F.4 Basic procedure for the interchange of G3-64 kbit/s option facsimile document

This clause defines a document application profile that is in conformance with G3-64 kbit/s option facsimile.

F.4.1 Document architecture

The hierarchical structure of the document for G3-64 kbit/s option facsimile is illustrated in the figure below.

| Document profile (Note) |

|
| Document layout root |
|
| | ]
Page Page Page
| | || | | | Page |

Content Content Content
portion portion portion

T0814340-93/d22

NOTE — Document profile is not transmitted. The responding
terminal may re-generate the document profile descriptor based
on the user data conveyed by SUD in CDS.

44 Recommendation T.4  (03/93)



F.4.2  ASN.1 definition of user data conveyed by session PDU

Abstract syntax definition of APDUs conveyed by session PDU applicable to G3-64 kbit/s option feasidrélecoding
examples are described in this subclause.

F.4.2.1 D-INITIATE request/response APDUs conveyed by SUD in CSS/RSSP

D-INITIATE-REQ/RESP = CHOICE {
[4] IMPLICIT ApplicationCapabilities }

ApplicationCapabilities  ::= SET {
documentApplicationProfileT73 [0] IMPLICIT OCTET STRING,
-- '02’H document application profile T.503
-- '0204’H document application profile T.503 and G3-64k (see Note)
documentArchitectureClass [1] IMPLICIT OCTET STRING,
--'00'H FDA }
NOTE — G3-64k shall set this value

Example (CSS)

A4 07 ApplicationCapabilities
80 02 0204 documentApplicationProfileT73 = T.503 and G3-64k
8101 00 documentArchitectureClass = FDA

Example (RSSP)

A4 07 ApplicationCapabilities
80 02 0204 documentApplicationProfileT73 = T.503 and G3-64k
81 01 00 documentArchitectureClass = FDA

F.4.2.2 D-CAPABILITY request/response APDUs conveyed by SUD in CDCL/RDCLP

D-CAPABILITY-REQ/RESP R CHOICE {
[4] IMPLICIT ApplicationCapabilities }
ApplicationCapabilities  ::= SET {
documentApplicationProfileT73 [0] IMPLICIT OCTET STRING,
-- '04’H document application profile G3-64k
documentArchitectureClass [1] IMPLICIT OCTET STRING,
-- '00'H FDA
nonBasicDocCharacteristics [2] IMPLICIT NonBasicDocCharacteristics OPTIONAL }

NonBasicDocCharacteristics n= SET {
page-dimensions [2] IMPLICIT SET OF Dimension-pair OPTIONAL,
ra-gr-coding-attributes [3] IMPLICIT SET OF Ra-Gr-Coding-Attribute OPTIONAL,
ra-gr-presentation-features [4] IMPLICIT SET OF Ra-Gr-Presentation-Feature OPTIONAL,
types-of-coding [29] IMPLICIT SET OF Type-of-Coding OPTIONAL }
Dimension-pair n= SEQUENCE {
horizontal [0] IMPLICIT INTEGER,
vertical CHOICE {
fixed [0] IMPLICIT INTEGER,
variable [1] IMPLICIT INTEGER }}
-- ISO B4 = (11811, 16677 fixed or variable)
-- ISO A3 = (14030, 19840 fixed or variable)
-- ISO A4 = ( 9920, 14030 fixed or variable)
-- default value is I1SO A4 = ( 9920, 14030 fixed)
- -- basic default value is ISO A4 = ( 9920, 14030 fixed or variable)
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Ra-Gr-Coding-Attribute  ::= CHOICE {
compression [0] IMPLICIT Compression }

Compression = INTEGER { uncompressed ),
compressed (1)}
-- default and basic value is compressed (1)

Ra-Gr-Presentation-Feature n= CHOICE {
pel-transmission-density [11] IMPLICIT Pel-Transmission-Density }

Pel-Transmission-Density ::= INTEGER { p6 (1), -- 6 BMU (200pels / 25.4 mm)
p4 (3), -- 4 BMU (300pels / 25.4 mm)
p3 (4), -- 3BMU (400pels / 25.4 mm )
R8 x 3.85 (5),
R8 x 7.7 (6),
R8 x 15.4 ™),
R16 x 15.4 (8)}

-- default and basic value is R8 x 3.85 (5)

Type-of-Coding CHOICE {
[0] IMPLICIT INTEGER { T.6 coding (1),
T.4 one dimensional coding (2),
T.4 two dimensional coding (3) }

-- default and basic value is T.4 one dimensional coding (2) }

Example
A4 31 ApplicationCapabilities
8001 04 documentApplicationProfileT73 = G3-64k
8101 00 documentArchitectureClass = FDA
A2 29 nonBasicDocCharacteristics
A2 14 page-dimensions
30 08 SEQUENCE
80 02 36CE horizontal = 14030 BMU
81 02 4D80 vertical = variable 19840 BMU (ISO A3 variable)
30 08 SEQUENCE
80 02 2E23 horizontal = 11811 BMU

81 02 4125vertical = variable 16677 BMU (ISO B4 variable)
A4 09 ra-gr-presentation-features

8B 0101 pel-transmission-density = 1 (6 BMU)

8B 01 03 pel-transmission-density = 3 (4 BMU)

8B 01 06 pel-transmission-density = 6 (R8 x 7.7)
BD 06 types-of-coding

800101 Type-of-coding = 1 (T.6 coding)

8001 03 Type-of-coding = 3 (T.4 two dimensional coding)

F.4.2.3 User data conveyed by SUD in CDS

S-ACTIVITY-START-user-data = CHOICE {
[4] IMPLICIT DocumentCharacterisitcs }

DocumentCharacteristics ::= SET {
documentApplicationProfile [0] IMPLICIT OCTET STRING,
-- '04’H document application profile G3-64k
documentArchitectureClass [1] IMPLICIT OCTET STRING
--'00'H FDA
nonBasicDocCharacteristics [2] IMPLICIT NonBasicDocCharacteristics OPTIONAL
-- see F.4.2.2}

46 Recommendation T.4  (03/93)



Example
A4 2B DocumentCharacteristics

8001 04 documentApplicationProfile = G3-64k
8101 00 documentArchitectureClass = FDA
A2 23 nonBasicDocCharacteristics
A2 14 page-dimensions
30 08 SEQUENCE
80 02 2E23 horizontal = 11811 BMU
81 02 4125vertical = variable 16677 BMU (ISO B4 variable)
30 08 SEQUENCE
80 02 36CE horizontal = 14030 BMU
81 02 4D80 vertical = variable 19840 BMU (ISO A3 variable)
A4 06 ra-gr-presentation-features
8B 01 06 pel-transmission-density =6 (R8 x 7.7)
8B 01 07 pel-transmission-density =7 (R8  x 15.4)
BD 03 types-of-coding
8001 03 Type-of-coding = 3 (T.4 two dimensional coding)

F.4.2.4 Layout object descriptor (document layout root) conveyed by CSUI/CDUI

Interchange-Data-Element n= CHOICE {

layout-object [2] IMPLICIT Layout-Object-Descriptor }
Layout-Object-Descriptor ::= SEQUENCE {

object-type Layout-Object-Type,

descriptor-body Layout-Object-Descriptor-Body OPTIONAL }
Layout-Object-Type = INTEGER { document-layout-root ©)}
Layout-Object-Descriptor-Body = SET {

object-identifier Object-or-Class-ldentifier OPTIONAL,

subordinates [0] IMPLICIT SEQUENCE OF NumericString OPTIONAL,

default-value-lists [7]1 IMPLICIT Default-Value-Lists-Layout OPTIONAL }
Object-or-Class-ldentifier ::= [APPLICATION 1] IMPLICIT PrintableString

-- only digits and space are used in the present version
-- of the standard, other characters are reserved for extensions:
-- a “null” value is represented by an empty string.

Default-Value-Lists-Layout = SET {
page-attributes [2] IMPLICIT Page-Attributes OPTIONAL }
Page-Attributes = SET {
dimensions < Attribute OPTIONAL,
presentation-attributes < Attribute OPTIONAL }
Attributes = CHOICE {
dimensions [1] IMPLICIT Dimension-Pair,
-- see section 4.2.2
presentation-attributes [3] IMPLICIT Presentation-Attributes
-- see F.4.2.5}
Example
A2 03 Layout-Object-Descriptor

020100 INTEGER = document-layout-root
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F.4.2.5 Layout object descriptor (page) conveyed by CSUI/CDUI

Interchange-Data-Element n= CHOICE {
layout-object [2] IMPLICIT Layout-Object-Descriptor }
Layout-Object-Descriptor ::= SEQUENCE {
object-type Layout-Object-Type,
descriptor-body Layout-Object-Descriptor-Body OPTIONAL }
Layout-Object-Type n= INTEGER {page (2)}
Layout-Object-Descriptor-Body  ::= SET {
object-identifier Object-or-Class-ldentifier OPTIONAL,
content-portions [1] IMPLICIT SEQUENCE OF NumericString OPTIONAL,
dimensions [4] IMPLICIT Dimension-Pair OPTIONAL,
--see F.4.2.2
presentation-attributes [6] IMPLICIT Presentation-Attributes OPTIONAL }
Object-or-Class-ldentifier ::= [APPLICATION 1] IMPLICIT PrintableString
--see F.4.2.4
Presentation-Attributes n= SET {
content-type Content-Type OPTIONAL,
raster-graphics-attributes [1] IMPLICIT Raster-Graphics-Attributes OPTIONAL }

Content-Type [APPLICATION 2] IMPLICIT INTEGER

{ formatted-raster-graphics (1) }

Raster-Graphics-Attributes = SET {
pel-path [0] IMPLICIT One-of-Four-Angles OPTIONAL,
line-progression [1] IMPLICIT One-of-Two-Angles OPTIONAL,

pel-transmission-density[2] IMPLICIT Pel-Transmission-Density OPTIONAL
-- see F.4.2.2 (See Note) }

NOTE — The transmitter shall correctly indicate the resolution of the transmitted document.
Consequently, the transmitter may use the resolution of 6BMU when the receiver indicates the resolution of
R8 x 7.7 or vice versa. Similarly, the transitter may use the resolution of 3BMU when the receiver indicates the
resolution of R16 x15.4 or vice versa .

One-of-Four-Angles n= INTEGER { dO (0) --0}
-- default and basic value is d0 (0)

One-of-Two-Angles = INTEGER { d270 (3) -- 270}
-- default and basic value is d270 (3)

Example 1

A2 03 Layout-Object-Descriptor
020102 INTEGER = page
-- This means ISOA4 fixed and R8 x 3.85

Example 2
A2 16 Layout-Object-Descriptor
020102 INTEGER = page
3111 SET
A4 08 dimensions
80 02 26C0O horizontal = 9920 BMU
81 02 36CE vertical = 14030 BMU (ISO A4 variable)
A6 05 presentation-attributes
A1 03 raster-graphics-attributes
82 01 06 pel-transmission-density = R8 x 7.7
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F.4.2.6 Content portion conveyed by CSUI/CDUI

Interchange-Data-Element n=
content-portion

Text-Unit =

content-portion-attributes

CHOICE {
[3] IMPLICIT Text-Unit}

SEQUENCE {
Content-Portion-Attributes OPTIONAL,

content-information Content-Information }

Content-Portion-Attributes n= SET {
content-identifier-layout Content-Portion-Identifier OPTIONAL,
type-of-coding Type-of-Coding OPTIONAL,
-- see F.4.2.2
coding-attributes CHOICE {
raster-gr-coding-attributes [2] IMPLICIT Raster-Gr-Coding-Attributes } OPTIONAL }

Content-Portion-Identifier ::= [APPLICATION 0] IMPLICIT PrintableString
-- only digits and space are used in the present version

-- of the standard; other characters are reserved for extensions.

Raster-Gr-Coding-Attributes = SET {
number-of-pels-per-line [0] IMPLICIT INTEGER OPTIONAL,
--ISO A4 R8 =1728
- R16 = 3456
-- 200 pels/25.4 mm =1728
-- 300 pels/25.4 mm =2592
-- 400 pels/25.4 mm = 3456
--ISO B4 R8 =2048
- R16 =4096
-- 200 pels/25.4 mm =2048
-- 300 pels/25.4 mm =3072
-- 400 pels/25.4 mm =4096
--ISO A3 R8 =2432
- R16 =4864
-- 200 pels/25.4 mm =2432
-- 300 pels/25.4 mm =3648
-- 400 pels/25.4 mm = 4864

-- default and basic value is 1728 (ISO A4 R8)

compression [2] IMPLICIT Compression

--see F.4.2.2

OPTIONAL,

Content-Information n= OCTET STRING
-- basic value is T.4 one dimensional coding string

Example 1
A3 LI Text-Unit
04 LI XXXXX (T.4 one dimensional coding string) XXXXX OCTET STRING (primitive)
Example 2
A3 80 Text Unit
31 09 content-portion-attributes
80 01 01 Type-of-coding = 1 (T.6 coding)
A2 04 coding-attributes
80 02 0800 number-of-pels-per-line = 2048

24 80 OCTET STRING (constructed)
04 LI XXXXXXXXX (T.6 coding string) XXXXXXXXXX OCTET STRING (primitive)
04.L1 XXXXXXXXX (T.6 coding string) XXXXXXXXXX OCTET STRING (primitive)
0000EOC
0000EOC
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F.4.3  Communication concepts

F.4.3.1 General

A G3-64 kbit/s facsimilemay negotiate thecapability to usethe document applicatioprofile and thedocument
architecture class within an association. This negotiati@céemplishedvith the DINQ/DINR APDUs (user data of
CSS/RSSP) and DCPQ/DCPR APDUs (user date@ECL/RDCLP) exchanges during the association establishment
phase. However, only orgpe of documeninay beinvoked at any given timduring the document transfer phase. The
negotiation and invocation are described below.

F.4.3.2 Negotiation

The application capabilities are negotiated as follows:

— For DINQ/DINR, the application capabilities indicated within the session user data (BatBneter
CSS/RSSP shatinly indicatewhich document application profile(ahd document architectuctass(es)
are available as receiving capabilities of the sender of the command/response.

— For DCPQ, the application capabilities indicated within the SUD®EL should include a list of non-
basic document characteristics that may be needed at the receiver by the sender of this command.

— For DCPR, the non-basic document characteriatreslableshould be indicated arate conveyed in the
SUD of RDCLP.

F.4.3.3 Invocation

The document characteristics indicated within the SUD of CDS/CDC should includeothbasic document
characteristics which are requiréat the document. The non-basic document characteristiosoakeyed inthe SUD,
using the document characteristim®tocol element. The document sender only sends documbids the sink has
indicated it is capable of handling.

F.4.3.4 Data transfer

The layout object descripto@nd the text unit@re carried inside the sessisarvice dataunits (CSUI-CDUI T.62
commands)Within the datastream, the interchange data elements are ordered in accondtmtiaterchangeformat
class B”, as defined in Recommendatib415. Every text unit follows immediatelythe descriptor of the associated
lowest-level object. When a document is transmitted, a synchronization point is set at each page bahedggcdfc
structure.

F.5 Interworking

The sequence diagrams of session establishment phase between group 3 facsimile 64 kbafsdaptiap 4 class 1
facsimile are shown as follows.
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F.5.1 In case of group 3-64 kbit/s option calling

G3-64k G3-64K
CSS (SUD: “0204”)
RSSP (SUD: “0204")

CDS (SUD: “02") or (SUD: “04")

v

v

[G3-64k or G4 class 1]

G3-64k G4
CSS (SUD: “0204”)

RSSP (SUD: “027)
CDS (SUD: “02?)

v

»
P

[G4 class 1] T0814350-93/d23

FIGURE F.1/T.4

F.5.2 In case of group 4 class 1 facsimile calling

G4 G3-64k
CSS (SUD: “027) -
RSSP (SUD: “0204") |- - (Note 4)
CDS (SUD: “02)

v

[G4 class 1]

G4 G4
CSS (SUD: “02”)

RSSP (SUD: “027)
CDS (SUD: “02")

v

»
»>

[G4 class 1] T0814360-93/d24

FIGURE F.2/T.4

NOTES

1 The document application profile ithe session usedata (SUD) of CSS indicates0204” for T.503 and
group 3-64 kbit/s as described in F.4.2. The document application profile contained in the SUD of RSSP indicates the capability of the
called side by using0204” for T.503 andgroup 3-64 kbit/s option FCDS shall indicate one ¢he document applicatioprofiles
T.503 (“02”) and group 3-64 kbit/s (“04") in the SUD.

2 When thecalling sideintends to use NonBasicCharacteristics, it sealit CDCL command prior to CDS command
andnegotiates the capability of tisalled side according 6.62 procedures. The document applicatiofile contained irthe SUD
of CDCL shall be either T.503 (“02") or group 3-64 kbit/s (“04").

3 When both document applicatipnofiles are available aboth ends, the document transmitting side séelééct one
of the two profiles by CDCL and/or CDS commands.

4 Inthis case, called side may transmit only T.503 (“02") in the SUD.
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Appendix |

Guaranteed reproducible area for group 3 apparatus
conforming to Recommendation T.4

(This appendix does not form an integral part of this Recommendation)

281.46 mm
297 mm

196.6 mm

210 mm

»| T0814370-93/d25

NOTES

1 Paper characteristics (i.e. weight) are important parameters. Lightweight paper may cause additional paper
handling errors and result in a reduced guaranteed reproducible area.

2 Sheet feed mechanism may reduce the guaranteed reproducible area.

3 All calculations were done using worst values. Using nominal values increases the reproducible area.

4  The exact horizontal position of this area within the ISO A4 paper size as well as sizes larger than the above
are subject to national recommendations and/or definitions.

FIGURE 1.1/T.4

Guaranteed reproducible area for Group 3 machines for use on
facsimile services referring to ISO A4 paper size
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210 mm

A

A4

T0814380-93/d26

d c b |a al b
a Printer/scanner tolerances
b Loss caused by the enlarging effect due to TLL tolerance
[ Loss caused by skew
d Record medium positioning errors
FIGURE 1.2/T.4
Horizontal loss
TABLE 1.1/T.4
Horizontal losses
Printer/scanner a +0.5mm
Enlarging b +2.1mm
Skew c +2.6 mm
Positioning errors d +1.5mm
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T0814390-93/d27

f  Paper insertion loss
g Loss caused by skew
h  Scanning density tolerance
i Gripping loss
FIGURE 1.3/T.4
Vertical loss (ISO A4 format)
TABLE 1.2/T.4
Vertical losses
Paper insertion f 4.0 mm
Skew g +1.8 mm
Scanning density tolerance h +2.97 mm
Gripping loss i 2.0 mm
NOTE — Scanning density tolerance will reduce to 0 mm on roll-fed machines.
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Appendix Il

Repertoire of box-drawing characters for character mode of group 3 apparatus

(This appendix does not form an integral part of this Recommendation)

HcH | H] &

g ) (o e e el el

O|lo|N|J|oojO|PR|WIN]F]|O

=
o

=
=

[N
N

=
w

[EEY
N

o =N | B+ FH |~n 2 e S]] >

g I = T O (O e )l e

[N
o1

T0814400-93/d28

FIGURE I1.1/T.4
Repertoire of box-drawing characters
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